NGHIEN CUU & TRAO POI

NGHIEN CUU PAC PIEM CAC HINH THE THOI TIET
GAY LU TREN HE THONG SONG HONG PHUC VU
NHAN DANG LU PEN CAC HO CHUA

Trinh Thu Phwong - Trung tdm Du bao khi tuong thuy van Trung wong
Lwong Hiru Diing - Vién Khoa hoc Khi twong Thuy vin va Bién d6i Khi hau

@ thong ho chira 1ém Lai Chdu, Son La, Hoa Binh, Théac Ba va Tuyén Quang thirong lueu
song Hong déng vai tro quan trong trong phong chong lii cho ha du ciing nhie cap nwde
cho cdc nganh, dic biét la san xudt néng nghiép doi véi vimg dong bang séng Hong va

dién nang cia ca nude [1]. Cac dot miea, lii [6m trén leu viee séng Hong la két qua ciia nhiéu dong,
cdc hinh thé thoi tiét, ¢6 vai tro quan trong tao ra nguon nude dé cdc hé tich lai nham cap nude trong
miia can. Bai bdo, trinh bay két qua nghién citu sy hinh thanh i, tdc déng cia miea t6i dong chdy
lii dén hé thong hé bao gom: xdc dinh moi quan hé gitka dinh lii, sw hinh thanh i va mwa (bao gom
cdc cdp mua sinh lii va hinh thé thoi tiét gdy miea) trén cdc luu viee hé chiva Lai Chéau, Son La, Hoa

Binh, Thac Ba va Tuyén Quang.

Tir khéa: Séng Hong, Hinh thé thoi tiét, lii lom.

1. Céc hinh thé thoi tiét dién hinh giy muwra
16m tai cac lwu vue cac hd chira 16m trén luu
vure song Hong

Luu vyc song Hong 1a mot hé thong song
qudc té chay qua ba qudc gia Trung Qudc, Viét
Nam va Lao, dugc hgp thanh bdi ba nhanh song
Da, song Thao va song L6. Trén thuong luu song
Hong da hinh thanh hé thong hd chira hdn hop
16n nhit ca nudc gdm: hé théng hd bac thang Lai
Chau, Son La, Hoa Binh trén song Da thudc Tay
Bic; hé théng ho song song trén song Lo gdm
h6 Tuyén Quang trén nhanh séng Gam va Thac
Ba trén nhanh séng Chay thudc khu vyuc Viét
Bic. Cac hinh thé thoi tiét gdy mua 16n trén luu
vuc song Hong tao ra ngudn nude chinh dé cac
hd tich lai dam bao ngudn nudc cp trong mua
can, ¢ thé phan ra cac hinh thé chinh nhu sau:

1.1. Cdc hinh thé thoi tiét don 16 gdy mua, lii
lon

a. Khong khi lanh (KKL)

KKL tir phia bac vé c6 thé giy mua doc theo
quing duong di chuyén. KKL hoat dong don 1é
thuong gdy mua trong thoi gian ngin, luong
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mua khong nhiéu. Lugng mua va dién mua phu
thudc vao cuong d¢ va hudng xam nhap cua
khong khi lanh. Néu KKL vé6i cudng do 1on, xam
nhap vao nudc ta theo huéng Béc, Tay Bic, mua
bét du tir viing bién gidi phia Bic lan dan xudng
phia trung du va dong bang. Khi hudng xdm
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nhap tir phia Dong Béc, ddy Hoang Lién Son s&
1a twong chén, can sy di chuyén ctia ching sang
ving song Pa. Mua xay ra dau tién ¢ khu Dong
Bic, song Lo roi dén song Thao va cudi cung lan
sang luu vuc song Da. Thoi gian mua cua luu
vuc song Pa thudong mudn hon so vdi cac song
Thao va séng Lo khoang tir 1 dén 2 ngay. Luong
mua cia luu vuc song Thao va song Lo gan
gidng nhau, con lwong mua trén luu vuc song Da
thuong nho hon [3]. Hinh thé thoi tiét nay
thuong gdy mua lii trong cac thang dau mua 1
(thang 6) hodc cac thang cudi mua 1d (thang
9,10).

b. Ap cao Thdi Binh Duong (ACTBD)

Khi ACTBD lan sau vao thuong luu song
Héng két hop hoat dong gi6o Dong, Dong Nam
duoc tang cudng, lugng am 16n tir bién Pong
duoc van chuyén vao dat lién tao nhiéu dong va
gay mua [4]

c¢. Dai hoi tu nhiét doi (DHTND)

Day 14 loai hinh thoi tiét phd bién & Bic Bo
va thuong hoat dong manh vao céc thang 7,8 trén
luu vuc song Hong. DHTND c¢6 truc hudng
Pong - Ty hodc hudng Tay Béc - Pong Nam
vét qua déng bang Bic Bo xuét hién cac nhidu
dong la mot dién hinh gay mua lon kéo dai 1 -2
ngay. Téng lwong mua tran thuong tir 50 - 100
mm, c6 khi 16n t¢1 200 - 300 mm xay ra trong
cac thang 7,8 [4]

d. Bio (B), Ap thap nhiét @i (A)

Céc tran bdo do bo tir Ngh¢ An, Thanh Hoa
dén bién gidi Viét - Trung, déu co thé gy mua
16n trén cac luu vuc song Hong. Tuy thudc vao
huéng d6 bo va qua trinh di chuyén, cac tim
mua ciing di chuyén theo:

- Bio d6 bd vao ving bién gidi Viét - Trung
bién thanh ap thap di chuyén theo doc bién gisi
dén luu vyc song Da. Trong tinh huéng nay mua
bio co thé giy il & ca 3 song Pa, song Thao va
song L6 & thuong luu song Hong, song tim mua
thuong tap trung 16n hon trén luu vuc song Pa.
(Vung 1)

- Bio d6 bo vao ving Hai Phong - Quang
Ninh, thuong bao tan ngay hodc tan du cta bao
di 1éch vé phia Bic, khong vuot qua ndi diy
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Hoang Lién Son sang luu vyc song Pa. Trong
tinh thé nay mua 16n dién rong xday ra trén luu
vuc song Lo va song Thao; (Vung 2) Trén song
Pa lugng mua khong nhiéu

- Bio d6 bo vao ving Thanh Ho4 - Ninh Binh
- Nam Dinh, mua 16n dién rong xay ra hau nhu
trén khip cac luu vuc song Hong. TAm mua xudt
hién dau tién ¢ ving Pong bang Bic Bo, sau
dich chuyén déan 1én cac luu vuc séng Thao va
ha luu song Ba (Vung 3)

- Bio d6 bd vao ving Nghé An - Thanh Hoa,
bién thanh ap thap di chuyén qua Hoa Binh 1én
luu vue song Pa, gdy mua lon trén toan luu vue,
bat dau tir ha luu kéo dan 1én thuong luu. Thong
thuong, cac dot mua do bao di theo hudng nay s€
gdy lii rat 16n tai ving hd Hoa Binh, ving ho Lai
Chau, Son La thuong it mua (Vung 4).
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Hinh 2. Cdc hwéng bao di chuyén gdy muwa
I6n trén heu vuee séng Hong

1.2. Cdc hinh thé théi tiét té hop gay mura, lii
lon

a. Ddi hoi tu nhiét déi (DHTND) cé xody thap
(XT) két hop véi tac ddng cia khong khi lanh
(KKL)

Sy ton tai cia DHTND c¢6 truc Tay Bic-
Pong Nam, di qua tim XT két hop voi KKL di
chuyén t6i bién gidi phia Bac hodc tran xudng
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Bic B0, gy mua cudng do 16n va két thic
nhanh. Tong lugng mura tran ciing c6 thé dat 200
- 250 mm. Hinh thé thoi tiét nay thudng xuét
hién trong cac thang 9, 10.

b. DHTND cé XT két hop ACTBD

Dai hoi ty nhiét d6i (HTND) phat trién vé
phia T4y di qua khu Ty Bic, dong bang Béc B,
trén DHTND c¢6 ton tai xoay thap (XT) gay ra
mua lon.Thoi gian mua va lugng mua phu thudc
vao thoi gian ton tai cia tm thap trén DHTND,
vi tri twong ddi so voi khu vue Béc B9, cuong
dd hoat dong cua gié Bong - Pong Nam trong
khu vyc. Thong thuong thoi gian mua kéo dai
khoang 2 - 3 ngay. Khi c6 ap thap nhiét doi (A)
hodc bao (B) két hop s& gdy mua to dén rét to
trén dién rong trén toan bo luu vuc séng Hong.
Mua bt dau tir khu Pong Bic sau d6 lan sang
khu Tay Bic, tir luu vuc song Lo, séng Thao
sang luu vuc song Pa.Toéng luong mua trin
trung binh trén luu vuc khoang 250 mm, tai cac
vung tdm mua lugng mua tran dat 300 - 400 mm,
¢6 noi cao hon. Hinh thé thoi tiét nay thuong
xuat hién trong thoi ky chinh vu mua 1ii 13 cac
thang 7 - 8. Mot sé tran 1t 16n dién hinh gy ra
bdi mua 16n hinh thanh tir loai hinh thé thoi tiét
nay c6 thé ké téi nhu: trén séng Da luu lugng
dinh 1d dén hd Hoa Binh dat 16200 m?/s ngay
16/8/1971, 15800 m*/s ngay 17/8/1969, 10600
mi/s ngay 22/2/1990, 15200 m?/s ngay
12/8/2002; trén séong Gam dén hd Tuyén Quang
6490 m?/s ngay 18/8/1971.

¢. Ranh thd'p (RT) hoac ranh gio tay (RGT)
két hop véi hoat ddng ciia khéng khi lanh (KKL)

RT thap hodc RGT két hop vdi tac dong cua
KKL di chuyén xudng Bic Bo thudng xdy ra
trong cac thang chuyén tiép dau mua It thang 5,6
trén luu vuc song Pa, song Lo, song Thao. Thoi
gian mua 16n kéo dai 1 - 2 ngay véi lugng mua
ngay phd bién 50 - 100 mm. Hinh thé thoi tiét
nay thuong xuét hién trong cac thang 9, 10 hoac
cac thang ddu mua can nhu thang 11, 12. Hinh
thé thoi tiét nay xuét hién trong thing mua can co
thé gay ra cac dot mua, 10 16n trai mua. Mot sb
tran mua, 1{i 16n dién hinh cta loai hinh thé thoi
tiét nay co thé ké t6i nhu: trén song Da luu lugng
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dinh 10 dén hd Son La dat 12000 m?/s ngay
5/9/2013, 5000 m3/s ngay 16/12/2013 (16n nhat
cung ky), trén song Gam dén hd Tuyén Quang
730 m/s ngay 12/01/2017 (I6n nhét cing ky).

d. Ranh dp thap (RT) mdt dat két hop voi
xody thdp (XT)

RT ¢6 XT dich chuyén dan xudng Bic B c6
kha ning gy mua 16n. Dot mua c6 thé kéo dai
2 - 3 ngay véi tong luong mua tran tir 100 - 200
mm trén toan Bic BO, véi lugng mua diém c6
thé toi 300 mm. Loai hinh thé nay thuong xay ra
vao cac thang 6 va thang 9. Mot s6 tran mua, 1
16n dién hinh cta loai hinh thé thoi tiét nay co
thé ké téi nhu: trén song Da luu luong dinh li
dén ho Son La dat 10400 m%/s ngay 30/7/1982,
trén séng Gam dén hd Tuyén Quang 7900 m?/s
ngay 9/7/2009 (1a lich str), 3900 m3/s ngay
27/07/2012.

d. Bio, Ap thdp nhiét @i két hop véi hoat
dong ACTBD va XT

T4 hop hinh thé thoi tiét nay s& gy mua dién
rong trén toan bo luu vuc song Hong, thoi gian
mua kéo dai 2 - 3 ngay. Lugng mua tap trung &
vung nui cao bién gidi (200 - 300 mm), vung
ddng bang trung du lwong mua phd bién ¢ muc
50 - 100 mm. T hop hinh thé thoi tiét nay
thuong gay ra nhitng tran 1 16n, 10 dac biét 16n
hodc i1 lich st trén cac luu vuc song, thuong xay
ra trong thang 7,8,9. Mot s6 niam 1ii ¢o thé téi
nhu: dinh 1& trén song Pa dén hé Hoa Binh
17200 m?*/s ngay 19/7/1964, 22500 m?/s ngay
18/8/1996; trén séong Gam dén hd Tuyén Quang
4650 m*/s ngay 25/7/1986, trén song Chay dén
h6 Thac Ba 3250 m*/s ngay 25/7/1986. Dic biét,
tran 1 thang 8/1996, dinh 1i dén ho Hoa Binh
dat 22500 m*/s ngay 18/8/1996 1a dot 1 16n nhat
lich st trén song Pa. Tran It nay dwoc hinh
thanh do mua 16n tir to hop hoan luu ATND d6
bd vao Nam Dinh - Ninh Binh va nim trong
DHTNBD ton tai tir ngay 13 — 19/8/1996. Trén luu
vuc song Hong, mua lién tiép kéo dai nhidu ngay
(12 ngay), lugng mua dgt sau 16n hon lugng
mua dot trudc ca vé cuong do mua va lugng
mua. Mua to va rét to tap trung vao 3 ngay 16, 17
va 18/8, tong lwong muwa binh quan trén luu vuc
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song Pa 198 mm va Lo 151mm [5]. Hé thong
song Hong lac d6 chi ¢6 hai hd chira Thac Ba va
Hoa Binh, trong d6 vai tro chéng 1ii ha du phu
thudc 16n vao dung tich ho Hoa Binh. Luu lugng
dén hd Hoa Binh di ting rat nhanh 1én muc
22500 m3/s vao ngay 18/8. Tai thoi diém nay,
ngoai bién xa, con bio sd 4 dd hinh thanh, di
chuyén vao dat lién va c6 kha nang hinh thanh
dot mua 16n tiép trén song Da. Ngay 15/8/1996
muyc nude Ha Noi ¢ muc 10,3 m (dudi bao dong
2: 0,2m). H6 hoa Binh da thyc hién cit li tur
ngay 15/8 trude khi xuét hién dinh 1i trude 3
ngay, chi duy tri mo 3 - 4 ctra xa day so voi 5 - 6
ctra xa day trong ngay 13-14/8/1996. Sau khi 1t
trén song Pa dat muc dinh Id lich su, ho hoa
Binh da van hanh mé 7 cua xa day ngay 19 -

21/8/1996. Trong dot 1 nay, hd hoa Binh di hd
tro cét giam muc nudc dinh 14 Ha Noi khoang
0,5 m.

Théng ké hinh thé thoi tiét caa hon 250 tran
1i dén cac ho chira trén cac luu vuc séng cho
thay cac hinh thé thoi tiét t6 hop gdy mua 16, Ii
16n gdm ranh thap va xody thap, khong khi lanh
két hop ranh thip va xody théap, bao két hop véi
céc hinh thé thoi tiét trén luu vuce cac hod chua
trén song Da, song Chay va song Gam cd xu
huéng nhiéu hon chiém khoang 50 - 60% céc
tran 1ii. Cac hinh thé thoi tiét don 1é nhu khong
khi lanh, dai hoi tu nhiét déi, Ap cao gay I
khoang (khoang 8 - 15%) it hon so véi hinh thé
bao, 4p thap nhiét d6i (khoang 10 - 25%).

Bdng 1. Phdn chia Ti I¢ (%) cdc hinh thé thoi tiét gdy muwa li [6n trén cdc lwu viee ho chiva Lai
Chau, Son La, Hoa Binh, ho Thdc Ba va Tuyén Quang

Hinh thé (HT) Lai Chau Son La Hoa Binh Thiac Ba | Tuyén Quang
RT+XT 32% 25% 20% 25% 34%
B, ATND 10% 13% 17% 25% 16%
DHTND 4% 7% 4% 6% 4%
KKL 1% 0% 0% 6% 3%
ACTBD 4% 4% 4% 3% 2%
B, ATND két hop
cac HT 8% 8% 13% 8% 7%
DHTND+ RT+XT 16% 17% 19% 12% 17%
KKL
+RT+XT+ACTBD 25% 26% 23% 15% 17%
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Hinh 3. Cdc hinh thé thoi tiét gdy mua lii I6m trén cdc luu viee ho chira Lai Chéu, Son La, Hoa
Binh, Thac Ba va Tuyén Quang
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2. M6i quan hé dinh hirong giira tong luwong
mua va lii 16n dén cac hd chira trén luu vue
song Hong

Theo kinh nghiém thyc tién trong du bao va
nghién cuu trude day [3, 4] luu lugng chan 1
(Qc) va luu luong dinh 1 (Qx) c6 mdi lién hé
mat thiét dén luong mua sinh 1ii trén luu vuc. Dé
xac dinh dugc quan hé dinh lugng nay, nghién
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ctru dua trén co so phan tich dir liéu cua 71 dot
lii vira va 16n dén hd Lai Chau va Thac Ba, 75
dot 10 dén hd Son La va Hoa Binh, 100 dot 1ii dé
h6 Tuyén Quang lwa chon trong chudi s liéu tir
niam 1960 - 2016, tién hanh théng ké luu luong
chan, dinh Iii img véi cac cap mua tir 50mm dén
trén 200 mm (Bang 2 - Bang 6).

Badng 2. Phédn cdp méi quan hé mua, chdn lii va dinh lii Ox = f(X, Qc) tai hé Lai Chdu

Luru hrgng dinh lii Qx (m%/s)

Luwu lwgng chan li Qc (m’/s) X (mm) X (mm) X (mm) X (mm)
50 100 150 200
<1000 4000 5100 5900 6500
1500 2600 3200 4500 5300
2000 2700 4000 4500 5300
2500 2900 4300 5300 7000
3000 3700 4200 4700 5500
3500 4100 4500 5700
4000 5000 6000 8000

Bdng 3. Phdn cdap méi quan hé muea, chan lii va dinh i Ox = f(X, Qc) tai ho Son La

Luu lwgng dinh i Qx (m%/s)

Luu lwgng chan li Qc (m’/s) X (mm) X (mm) X (mm) X (mm)
50 100 150 200
<2500 2800 4200 6800 1200
3500 5000 9500 12000 15500
4500 5500 9800 13000 17000
5500 5800 10500 14500 18500
6500 7000 10800 15000 20000

Bdng 4. Phén cap méi quan hé mua, chéan li va dinh li Ox = f(X, QOc) tai hé Hoa Binh

Luru lrgng dinh li Qx (m%/s)

Luu luwgng chan li Qc (m’/s) X (mm) X (mm) X (mm) X (mm)
50 100 150 200
<2500 6500 8000 9000 11000
3500 6900 9500 12400 15700
4500 7000 10600 13200 17000
5500 7500 11000 16000 19200
6500 8000 13000 17000 20000
Bang 5. Phdn cdp méi quan hé mua, chan lii va dinh liit Ox = f(X, QOc) tai ho Thac Ba
Luwu hrgng dinh li Qx (m%/s)
Luwu lwong chan li Qc (m?/s) X (mm) X (mm) X (mm) X (mm)
50 100 150 200
<300 500 1100 1700 2500
600 800 1300 2000 3000
900 1100 1700 2200 3500
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Bdng 6. Phin cdp méi quan hé mua, chdn lii va dinh lii Ox = f(X, Qc) tai hé Tuyén Quang

Luwu lwgng dinh Iid Qx (m?/s)
Luru lrgng chén lii Qc (m?/s) X (mm) X (mm) X (mm) X (mm)
50 100 150 200
<500 1000 2200 3500 4800
1000 1800 3200 4700 6000
1500 2000 3500 5200 7000
2000 2300 4000 6000 8000
2500 3000 4700 6800 9200

Trén co s6 s6 liéu phan cap mua 1ii, xay dung
mdi quan hé tuong quan Qx = (X, Qc) ddi véi
cac Iuu vyc dén ho (Hinh 4). Xét tong thé chudi
) liéu quan h¢ mua, 11, trén luu vyc song Gam
dén ho Tuyén Quang mdi quan hé tuong ddi tét,
v6i hé sé twong quan R = 0,6; luu vire hd Théc
Ba trén song Chay va hd Lai Chau trén song Da
¢6 hé s6 tuong quan mua va dinh 1d thip nhat,
R=0,3 - 0,36 (Hinh 4).

Su phan bd cac diém trén mat phfmg toa do
quan hé giita Qx = f(X, Qc) twong d6i phirc tap.

Tuy nhién, trong céc tran 1l cua tirng luu vuc cho
thay, tng véi mdi chan 1 s& co cac mdi quan hé
Qx = (X, Qc) khac nhau va c6 thé phén ra cac
cép dinh I twong tmg vai cap luong mua va luu
luong chan lil. Mdi quan hé twong quan theo cac
cép mua va luu luong twong ddi khac nhau tai
cac hd chtra: khu vuc hd Tuyén Quang, Hoa
Binh va hd Son la ¢6 mirc d6 twong quan mua, 1i
cao hon voi hé sb twong quan R = 0,3- 0,6; khu
vuc hd Lai Chau va Thac Ba c6 sy twong quan
mua li khong cao, R=0,2-0,4.

Quan h¢ tong lwgng mua tran va dinh la ho Quan hé tong lweng mua trin va dinh la ho
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Hinh 4. Twong quan Qx=1(X,Qc) tai cdc lwu vuee ho chiva lom trén séng Hong
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3. Két luan

Su két hop cia cac hinh thé thoi tiét co xu
huéng giy ra nhiéu dot mua 1 16n tai cac luu
vic ¢6 hd chira 16n trén hé théng song Hong hon
cac nhiéu dong thoi tiét don 1é. Li trén luu vuc
song Chay dén hd Thac Ba va song Gam dén ho
Tuyén Quang c6 ¢ xu hudng dugc hinh thanh tur
mua do anh huong tryc tiép boi mua do bio
nhiéu hon luu vuc séng Pa. Nhidu dong cua
khong khi lanh két hop véi ranh thip, xoay
thap... c6 xu hudng gay ra nhidu dot mua Iii 16n
va thoi ky cudi mua 11, tham chi ¢6 thé gay ra li
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trai mua. Moi quan hé giira téng lugng mua
trung binh luu vuc, luu lugng chéan li va luu
luong dinh 11 tai cac hd chira Lai Chau, Son La,
Hoa Binh, Thac Ba va Tuyén Quang tuong ddi
tdt, R=0,3-0,6. Mdi twong quan mua va dinh 1
trén luu vuce sdng Gam co twong quan chdt hon
trén luu vuc song Pa. Nghién ctru phan tich
twong quan mua, I trén cac luu vyc 1a nhiing
két qua nghién ctru ban dau rat hitu ich va c6 thé
ung dung thir nghiém trong cong tac du bdo
nghiép vu Il 16n trén cac luu vyc song Da va
song Gam.
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REASEARCH OF FLOOD CHARACTERISTICS FORMING AT THE RED
RIVER IN FLOOD RECORNIZATION FOR RESERVOIR OPERATION

Trinh Thu Phuong - National Center for Hydro-meteorology Forecasting
Luong Huu Dung - Viet Nam Institute of Meteorology, Hydrology and Climate Change

The large reservoir system included Lai Chau, Son La, Hoa Binh, Thac Ba and Tuyen Quang
upper Red River plays an important role in flood control and water supply, especially agricultural
production for the Red river delta and the energy production by hydropower of Vietnam are tremen-
dously affected by the reservoir system operation [1]. The heavy raifall and extrema flooding at the
Red River basin as a result of the weather patterns, have an important role to create water resource
stored in these reservoir system and is used during the dry season. This paper presents the research
the flood forming, the relationship between the flood peak, rainfall, weather pattern and the base flow
of flood which is deviced in some level depend on total rainfall at the Lai Chau, Son La, Hoa Binh,
Thac Ba and Tuyen Quang reservoirs sub-basins.

Keywords: Red river, Weather Pattern, Extrema flood
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